Summary: Mental health clinicians are tasked to diagnose and treat the millions of people worldwide seeking help for mental health issues. This paper investigates the memory clinicians have for patient information. We hypothesize that clinicians encapsulate mental health knowledge through experience into more abstract concepts, as in other domains changing what clinicians remember about patients compared with non-professionals. We tested memory for realistic patient-therapist interactions in experienced clinicians, intermediately trained graduate students, and laypeople. Clinicians recalled fewer facts than intermediate trainees and as many as laypeople. Furthermore, clinicians reported more abstracted information than all other participants, providing the first empirical demonstration of knowledge encapsulation in the memory of mental health clinicians. We discuss how our results fit into the existing literature on clinical expertise in mental health and the implications of our findings for future research relevant to mental health care.
Mental disorders affect a large portion of the world population with an estimated at least 450 million people worldwide currently experiencing a mental illness. These disorders lead to great burden in the lives of those affected, with mental disorders being four of the six leading reasons people live in disability (World Health Organization, 2001) . Mental health clinicians play a significant role in addressing these problems. Although the specific tasks may vary by clinician and his or her theoretical orientation or training, the responsibilities of clinicians may include conducting assessments, diagnosing mental disorders, creating case conceptualizations, estimating prognosis, developing treatment goals, and providing overall care for their patients (Hunsley & Lee, 2010) . Understanding the cognitive processes underlying these tasks may help improve the mental health care process (Garb, 2005) . The current study explores one such cognitive aspect, namely memory for patient information, which plays an important role in creating case conceptualizations and therapy plans (Hill, 2005) . In particular, we compared experienced professional mental health clinicians, intermediately trained clinical graduate students, and novice laypeople in terms of their memory for patient information.
How might mental health clinicians remember information about their patients differently than people with less experience in the mental health field? We propose three alternatives.
First, mental health clinicians may better remember information about patients compared with people with less experience. This outcome is likely because experts in general are found to have increased memory for coherent, domainrelevant information (Chase & Simon, 1973; de Groot, 1966; Ericsson & Charness, 1994; Hatano & Osawa, 1983) .
It is yet to be shown, however, whether mental health clinicians also have better memory for patient information. The closest demonstration is by Brailey, Vasterling, and Franks (2001) , who found that clinicians recalled more information specifically related to Diagnostic and Statistical Manual of Mental Disorders (DSM) diagnoses than graduate students. Their participants were explicitly cued to recall patient information relevant to DSM diagnostic criteria. Thus, their results could have been obtained because clinicians know the DSM diagnoses better than graduate students rather than because they have better memory for various aspects of patient information, including those that are not directly relevant to formal diagnostic criteria, but are still essential to diagnosis and prognosis (e.g. risk factors; Kraemer, Stice, Kazdin, Offord, & Kupfer, 2001) . Whether mental health clinicians spontaneously recall more patient information in general has not yet been demonstrated.
Second, the memory of mental health clinicians may not differ from the lesser-experienced, given previous studies showing that in a variety of clinical tasks, clinicians do not necessarily outperform lesser-experienced participants (for reviews, see Dawes, 1994, and Garb, 1998 ; see Garb, 2005 , for a review of these issues as it relates to interrater reliability). For example, patients seen by either professional therapists or laypeople given basic instruction in therapy demonstrated equal post-therapy improvement (e.g. Beutler, Machado, & Neufeldt, 1994; Durlak, 1979; Strupp & Hadley, 1979) . Accuracy of professionals in making different clinical judgments (e.g. diagnosis) did not appear consistently better than inexperienced participants (e.g. Ebling & Levenson, 2003; see Garb, 1989 , for a review and for critiques Berman & Norton, 1985; Durlak, 1979; Faust & Zlotnick, 1995; Strasser & Gruber, 2004) . Although some research suggests training improves diagnosis (e.g. Brammer, 2002; Lambert & Wertheimer, 1988; see Spengler, White, AEgisdóttir, & Maugherman, 2009 , for a review), others found no such effect (e.g. Ganzach, 1997; Hillerbrand & Claiborn, 1990) . In short, the lack of consistent and reliable expertise effects in mental health suggests that memory differences may not be found either.
We believe that there is a third alternative that is the most likely description for how experience in mental health influences the memory of professional clinicians. The general expertise literature shows that as experience is gained in a domain, relevant information is reorganized at a more abstract level and in larger, more information-rich units (see Feltovich, Prietula, & Ericsson, 2006 , for a review). We propose that a similar restructuring of domain-relevant knowledge into abstract, higher order concepts will occur in professional clinicians. As a result, when clinicians recall information about patients, they will differ in the type of information they recall. Specifically, they will recall more abstract information than people with less experience in mental health.
A similar process has been proposed in an analogous domain to mental health, namely medicine. Physicians are described as restructuring their knowledge into a series of higher-order concepts, termed encapsulated knowledge, as they gain experience within a field van de Wiel, Boshuizen, Schmidt, & Schaper, 2000) . The restructuring involves appropriate sets of symptoms or syndromes being clustered into a higher-order concept through the causal relationships that underlie and connect them (Schmidt & Rikers, 2007) . For example, the individual symptoms of, 'high fever, shaking chill, sweating, feelings of prostration, shortness of breath, and a high pulse rate', reflective of infection could be encapsulated as the single medical condition of 'sepsis' that implies a bodywide response to infection (example from Rikers, Loyens, & Schmidt, 2004 , p. 1038 .
Within medicine, knowledge encapsulation has been credited with producing the apparently paradoxical memory finding of expert physicians recalling less information about patients than advanced medical students, and in fact recalling similar amounts to untrained novices (Schmidt & Boshuizen, 1993; see also, Claessen & Boshuizen, 1985; Eva, Norman, Neville, Wood, & Brooks, 2002; Patel, Groen, & Frederiksen, 1986 ; but see . This inverted U-shaped pattern in the amount of recalled information has been termed the 'intermediate effect' because it is people with intermediate experience that show the best memory. The intermediate effect is explained by knowledge encapsulation in that physicians recall a few higher-level facts about a patient (e.g. 'sepsis') as opposed to the individual facts that compose this concept. In contrast, people with intermediate amounts of medical training (e.g. medical students) have basic biomedical knowledge that aids memory but have yet to build the knowledge structures that would support this re-conceptualization of knowledge, and therefore recall many individual facts about a patient. People who are even more inexperienced in medicine recall few pieces of information because of their lack of knowledge in the domain Schmidt & Boshuizen, 1993; . Physicians recall even less about patients in their own subspecialty area than outside their specialty area because of higher knowledge encapsulation in their own specialization (e.g. Rikers, te Winkel, Loyens, & Schmidt, 2003) . For example, a cardiologist would recall less about a patient with a heart defect than a neurologist would (example adapted from .
The knowledge encapsulation found in medical health professionals, however, may not generalize to mental health professionals. As explicitly noted in the contemporary versions of the DSM (American Psychiatric Association [DSM-IV], 1994; American Psychiatric Association [DSM-IV-TR], 2000), most recognized mental disorders do not have well-understood and agreed-upon etiologies. Furthermore, there is a debate as to what counts as a separate mental disorder (e.g. whether generalized anxiety disorder exists separately from major depressive disorder). These ambiguities may dissuade the production of encapsulated units.
Nonetheless, a few studies in mental health have shown intermediates performing differently from other groups, suggesting the plausibility of this account. Eells, Lombart, Kendjelic, Turner, and Lucas (2005) , for instance, found that highly experienced clinicians constructed better case formulations than novices, but lesser experienced clinicians constructed the worst case formulations. The same trend was found for diagnosis (Witteman & van den Bercken, 2007) . Unlike the aforementioned demonstrations of intermediate effects in memory in the medical domain, these studies found worse performance in intermediates. Yet, these results could be consistent with the medical domain because the better case formulations and diagnoses of professionals could also be resulting from their encapsulated knowledge. Thus, if their memory for patient information is measured, experienced mental health professionals may also show lower recall of patient information just as the medical experts. (See Hauser, Spada, & Rummel, 2007; Hauser, Spada, Rummel, & Meier, 2006 for other preliminary results.)
These varying possibilities about the memory of clinicians necessitate a systematic empirical test. We predict that experienced mental health professionals should encapsulate knowledge in ways similar to other domains, resulting in clinicians recalling a greater number of abstract, encapsulated units than other participants. If this encapsulation occurs, then an intermediate effect would obtain such that clinicians would recall fewer basic level facts than intermediates and may look similar in recall to laypeople.
METHOD Participants
We recruited participants with three levels of experience with mental health disorders. Table 1 shows summary demographic information for each group.
Professional experience group: Clinicians
The professional experience group consisted of clinical social workers (n = 8), psychiatrists (n = 2), and psychologists (n = 11), who had been licensed for at least 10 years, following the commonly used proxy for expertise (e.g. Chi, Glaser, & Farr, 1988) . In order to maximize familiarity with diagnoses used in our experimental materials, namely alcohol abuse and anorexia, we only recruited clinicians who specialized in treating either eating (n = 11) or substance use disorders (n = 10). This way, we could also compare the memory of clinicians for cases within their specialization area and outside of their specialization area. Clinicians indeed reported being more familiar and seeing more patients diagnosed with the disorders in their area of specialization than the other disorders (Table 2) .
Participants in this group were recruited through advertising flyers sent to clinics specializing in either eating disorders or substance use, email advertisements sent to listings of professionals who self-identify as specializing in the treatment of these disorders, and emails sent to mailing lists of national professional associations for clinicians who specialize in treating these disorders. Clinicians were paid at a rate of $85 per hour for their participation.
Intermediate experience group: Trainees
This group consisted of clinical psychology graduate students.
1 Students were recruited who were at least in their third year of graduate training (M = 3.65; SD = 0.75; range = 3-5 years) and had been responsible for the individual treatment and diagnosis of patients in a clinical setting to ensure basic exposure to patient interactions. Trainees reported seeing patients but significantly fewer than clinicians (Table 2) . Participants in this group were recruited through clinical psychology programs of six different universities in the USA. Trainees were compensated with a flat fee of $30.
No-experience groups
The no-experience groups consisted of age-matched laypeople and undergraduates.
Age-matched laypeople. Because people tend to recall less information as they age (Salthouse, 2009) and what is recalled tends to be more gist-like in nature (e.g. Tun, Wingfield, Rosen, & Blanchard, 1998) , we tested a group of laypeople matched in age with the clinicians group to ensure that gist-like memory, if found in the clinicians, would not be solely attributable to age differences. Laypeople were recruited through a campuswide advertisement seeking participants in the age range of 41-67 years with at least a Master's level degree, the same age range and educational background as the clinician group. Those who had undergraduate majors in psychology or had worked in a mental health care setting were excluded. Participants were paid at the same rate as the clinicians ($85 per hour).
Undergraduates. Because age-matched laypeople, although lacking professional experience, may have interacted with more people who fit diagnostic categories, which can in turn change their views of mental disorders (see Hooten, 2011) , we additionally tested undergraduates as another noexperience group. Yale University undergraduates screened to have no previous experience working in mental health care participated as part of an introductory psychology course experiment requirement or for pay at a rate of $10 per hour. They had completed little formal course work in Psychology, had not taken Abnormal Psychology, and most (n = 12) had not taken a psychology course beyond Introduction to Psychology.
Materials
We developed two written descriptions of patients, termed the Coherent cases, to serve as the main experimental materials testing memory of participants for mental health information. These cases were abridged transcriptions from clinical training tapes and portrayed actual patients being interviewed by a therapist. One Coherent case described a patient diagnosed with the eating disorder anorexia nervosa, binging-purging subtype (referred to as the eating disorder case), and the other described a patient diagnosed with the substance abuse disorder of alcohol dependence (referred to as the substance abuse case). The narratives took the form of the therapist asking the patient about his or her major mental health concerns (e.g. 'I understand you have some 
Note.
-indicates items that were not asked on the given group.
difficulties eating and with your eating habits.'), and the patient describing the issues she or he was dealing with (e.g. 'I don't want to eat because it seems like as soon as I eat, I just gain weight.').
We created an additional patient case, termed the Jumble case, to serve as an exploratory material testing whether experience influenced the memory of participants for noncoherent, mental health-related information. This fictional patient description followed the same interview format and structure and was the same length as the Coherent cases. Symptoms endorsed by the hypothetical patient were taken from several different DSM disorders (American Psychiatric Association [DSM-IV-TR], 2000), with not enough information being endorsed to meet diagnostic criteria for any single disorder. Because of the way the Jumble case was created, clinicians may lack a priori theories and encapsulated knowledge for this case. However, many patients with reallife mental disorders tend to meet criteria for multiple disorders simultaneously, meaning clinicians may rarely meet a textbook case of a single mental disorder, like the Coherent cases used in the current study. Thus, experienced clinicians may be adept at processing even incoherent mental health information into meaningful, encapsulated chunks. For that reason, the Jumble case is not an ideal control condition, like the 'random games' used to study chess experts (Chase & Simon, 1973) ; even the Jumble cases can be made meaningful by clinicians. Consequently, the effects of experience we have found may be attenuated, rather than missing, for this case.
As such, we created a fourth case depicting a job interview to serve as a measure of baseline recall for person information when no mental health component is involved. We chose the dialog between an individual interviewing for a job and her potential employer in order to keep the overall written presentation and format as similar as possible to the patient cases. This way, we can simultaneously partial out in our analyses any potential disadvantages (e.g. aging effect) as well as advantages (e.g. potential transfer of more experience in interviews) that clinicians may have over others and measure only the effect of mental health materials. This Baseline case had the same overall length and structure as the three previously described cases. All stories are available from the authors (see Marsh, 2008 , for the Jumble and Baseline cases).
Procedure
All participants first read patient cases and performed some tasks in relation to the patient cases. After a filler task, they were asked to free recall the patient cases and performed cued recognition for the patient cases. These main memory tasks will be described first, followed by a description of the filler and control tasks.
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Reading and processing the patient cases Participants began the experiment by reading the three patient cases (e.g. eating disorder, substance abuse, and Jumble cases) in a counterbalanced order. To encourage thorough reading of the cases, participants were told to provide a 'judgment or diagnosis of what may be happening with this person' and a treatment plan for each case or 'what steps you believe should be taken for this person to better his/her current situation'.
3 There was no effect of story order for any of the memory tasks, ps > .12, so all results were collapsed across counterbalancing order. Note: Numbers in parentheses represent standard deviations. Patient load of clinicians may be underestimated. Many clinicians reported the number of patients in their area of expertise as 'hundreds' or 'thousands'. Conservative versions of these types of estimates were used such that an estimate of 'hundreds' was recorded as 100 and estimates of 'thousands' were recorded as 1000. *Significant difference between the clinician group and trainee group (ps < .01). **Significant difference between in-area and out-of-area clinicians (ps < .005).
Then, participants were asked to list features of each case that 'were not explicitly mentioned in the narratives, but that you believe would be true of the described people'. This feature generation task was included to develop lures for a later recognition task. In addition, this task would have encouraged participants in all groups, not just experts where it may come naturally, to think beyond the facts of the case, providing a stronger test of relative differences between trainees and experts.
Surprise free recall
To measure the quantity and type of information people would spontaneously recall about mental health patients, participants received a surprise free recall task. They were instructed to list from memory as many features as they could about each patient case. For this and all other tasks, participants were cued to respond for a specific case by the name of each patient along with the order in which the case was read [e.g. 'Story 1 (the story of Chris)'] in order to minimize the possibility of confusing responses across cases.
Recognition task
Participants could differ in free recall because of differences in responding (e.g. feeling the need to only list important information for diagnosis) rather than differences in underlying memory. To address this problem, participants completed separate cued recognition memory tests for each of the three patient cases. Participants read a list of 25 statements for each patient and were asked to identify whether the item was explicitly stated in the original case (i.e. an 'old' item) or if the item had not been explicitly stated (i.e. a 'new' item). For each case, we included 10 old and up to 15 new items. To increase the difficulty and variety of the new items, statements were created that were related to a case fact but were incorrect on a detail of the fact ('avoids weighing herself' when the patient stated she frequently weighs herself; n = 5), as well as statements that were associated with the correct diagnosis (Coherent cases) or with disorders more generally (Jumble case) but not included in the cases ('hides drinks around his house' for the substance abuse case; n = 5). In addition, to increase the difficulty of the task, we used five custom items that were generated by each participant in a previous inference task. The inferences used for a given participant were randomly selected from the list of responses from that participant and reformatted to match the other recognition items (e.g. removing capitalization, correcting spelling errors, etc.). If a participant had originally generated five or fewer inferences, then all of his or her inferences were used. We did not find differences across experience groups for the different types of new items so we have collapsed across the new items and do not present separate analyses by item type.
To analyze the recognition data, for each participant, we computed a corrected recognition (CR) score, the ratio of the proportion of responses correctly identified as old to the proportion of responses that were falsely identified as old (i.e. the ratio of correct hits to false alarms). Perfect performance is indicated by a score of 1, with the lowest possible performance score equal to 0. Scores for the recognition task were calculated out of the total number of items each individual participant received.
Filler and control tasks
Participants read the Baseline memory case after reading the three patient cases and before the free recall task. After reading the Baseline case, participants immediately completed a free recall task for information provided in the story. This task served to measure the baseline memory of participants.
Finally, participants answered a series of post-test questions. To see if any of the experience groups had felt under-informed, participants were asked to generate any questions they would have liked to ask the patient that 'would have helped you understand what was going on with each person'. A one-way analysis of variance (ANOVA) across the experience groups found no difference on the number of questions generated for the Coherent cases (p = .18, 2 p = 0.058). Then, participants answered questions about their age, gender, and education, as well as their familiarity for the four disorder categories on a scale of 0 (not familiar at all) to 10 (extremely familiar). Undergraduates and age-matched laypeople reported how many psychology courses they had taken and if they had experience working or volunteering in any type of mental health setting (e.g. volunteering in a camp for children with emotional problems) to double-check our screening criteria. Trainees reported in what capacities they had seen patients (e.g. individual sessions with in-session supervision) and if they had diagnosed patients in a clinical setting. Both clinicians and trainees reported the extent to which they had treated patients generally and specifically how many patients they had seen for the four disorder categories of interest, as well as indicated their primary theoretical orientation. 4 Other procedural details The experiment was conducted in two different formats. For participants local to the Connecticut area, an in-person format using the RSVP computer software to present all instructions and cases on one computer screen and an Excel spreadsheet to record all responses on an adjacent computer was used (n = 26). In order to recruit additional participants from a larger geographic region, online formats were created using SurveyMonkey and Qualtrics (n = 57). The online version looked as identical as possible to the in-person version. The only notable difference was that the online survey software allowed the participants to respond in text boxes in the survey software instead of on a separate computer. The survey programs did not allow participants to go back to previous screens of the experiment or open another window containing the experiment. The experimenter scheduled appointment times with the online subjects so she could be available to tailor the recognition task responses. There were no differences in participant responses using the Web or in-person formats for any of the memory tasks, all ps > .14, so all data are collapsed across formats.
All participants completed the experiment at their own pace (mean completion time = 86 minutes; SD = 27). There was no significant difference among the four experience groups in the time taken to complete the entire experiment, p = .15, 2 p = 0.07, or in the elapsed time from reading the patient cases to the free recall task (e.g. encoding time), p = .69, 2 p = 0.019. Encoding time was not a significant covariate of any memory measures.
CODING SCHEME CREATION AND USE
A goal of this study was to measure the amount and type of information remembered by different experience groups. As such, two coders (one blind to the purposes of this study) developed a master coding guide that divided each story into the series of facts that were presented (similar to the analyses used in memory for texts, Bransford & Johnson, 1972) . Figure 1 shows an example of how a section of the Jumble case was divided into fact units according to the master coding guide. Free recall responses were compared with these coding guides to determine what piece of information they represented from the cases. Descriptions of the creation of the coding scheme and the coding process can be found in the Appendix.
Each recall item was coded as to whether it represented a 'fact' or a 'conjectured feature'. Items coded as facts represented information presented in the original case. Facts were further classified as either specific (i.e. correct recall of specific details of the fact) or non-specific recalls (i.e. missing specifics) of the original fact (see Table 3 for examples). Recall items that were not explicitly stated in the narratives and represented abstracted information about the patient were coded as 'conjectured features'. For example, 'sees beer as different from liquor-not as damaging [part of denial]' was coded as a conjectured feature because the patient did not state any of this information about himself. As can be seen in Table 3 , the conjectured features are not just instances of recalling bits of a fact without recalling the details (such items were coded as non-specific facts) but rather represented information that went beyond the given text. Most of the conjectured features are stating underlying causal mechanism (e.g. 'using compensatory behaviors to control her weight'), providing diagnostic interpretations of surface behaviors (e.g. 'alcoholic'), or providing a higher-order feature that subsumes individually stated features (e.g. 'socially isolated'). Thus, they fit the descriptions of Schmidt and Rikers (2007) of encapsulated knowledge seen in physicians (i.e. higher-order concepts composed of symptoms and causal mechanisms interrelating the symptoms).
Across the three patient cases, most responses were coded as facts or conjectures (81.5% and 17.5%, respectively). The rest of the responses (1.1%) were either intrusions (e.g. recalling a fact from the alcohol abuse case as in the eating disorder case) or comments about the style of the interviewer (e.g. 'interviewer prompted too often'). These responses were not included in the following analyses because of their low frequency.
RESULTS
We first present performance on Coherent cases for facts and conjectured features. Then we present performance on the Jumble case, followed by performance in and out of specialty area. To account for any differences in performance by age, we used Baseline free recall memory performance as a covariate in all analyses comparing free recall across experience groups.
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Recall of factual information on coherent cases
We hypothesized that if clinicians restructure information about patients via knowledge encapsulation, they should recall less information about patients than the intermediate experience group. We obtained this basic finding, as shown in Figure 2 . We averaged across the number of facts recalled in the two Coherent cases to create an average Coherent case fact recall score. Experienced clinicians recalled fewer facts than intermediate trainees and actually showed recall performance that was similar to inexperienced undergraduates and age-matched laypeople. A one-way analysis of covariance (ANCOVA) on the average Coherent fact scores with Experience (undergraduate, age-matched layperson, trainee, clinician) as a factor and Baseline memory as a covariate found a significant main effect of Experience, F(3,78) = 4.93, p = .039, Table 4 ). We further analyzed specificity of the facts that participants recalled by looking at the total number of facts that were recalled with the original details intact (i.e. specific facts, represented as the black sections of bars in Figure 2 ). The same basic intermediate effect was found for specific fact recall. Trainees recalled the greatest number of specific facts, followed by undergraduates, and then age-matched laypeople. Clinicians recalled the fewest specific facts. A one-way ANCOVA over the mean number of Coherent case specific fact recalls with Experience as a between-subjects factor and Baseline memory as a covariate found a significant main effect of Experience, F(3,78) = 4.09, p = .009, 2 p = 0.13. The covariate of Baseline memory was also significant, F(1,78) = 12.7, p = .001, 2 p = 0.14. Planned independent t-tests found that trainees recalled significantly more specific facts than clinicians [t (39) Could clinicians still remember specific details concerning their patients despite not spontaneously reporting them? To examine this possibility, we analyzed the recognition task. A one-way ANOVA on the average Coherent CR scores found a significant main effect of Experience, F(3,79) = 3.82, p = .013, 2 p = 0.12. Planned independent t-tests found that CR scores for clinicians were significantly lower than scores for trainees [t(39) = 2.03, p = .049, 
Conjectured feature recall
We predicted that experienced clinicians would be recalling fewer facts about patients in part because they would be recalling a few abstracted pieces of encapsulated information. To examine our prediction, we analyzed the number of conjectured features reported across groups. As Figure 4 shows, clinicians did report more conjectured features than all other participant groups. A one-way ANCOVA with Experience as a between-subjects factor and Baseline memory as a covariate completed over the average Coherent conjectured found a main effect of Experience, F(3,78) = 4.52, p = .006, 2 p = 0.14. The covariate of Baseline memory was not significant, p = .62, 
Recall in the jumble case
We found fewer significant differences between groups on the Jumble case, suggesting that any advantages or strategies provided by experience are somewhat lost on an incoherent case. Separate one-way ANCOVAs with Experience as the between-subjects variable and Baseline memory as a covariate did not find a significant main effect of Experience for the number of recalled facts (p = .23, 
Subspecialty effects
Finally, we compared recall performance for each clinician on the case in their area of specialization with the case outside their area of specialization (e.g. eating disorders, substance use). From the medical literature Rikers et al., 2003) , we would expect the eating disorder specialists to recall fewer facts and more conjectures for the eating disorder case (their in-area case) than the substance abuse case (their out-of-area case) and vice versa for the substance abuse specialists. Our results somewhat departed from this pattern. We combined the fact and conjectured feature data together to create a single total recall measure (e.g. Brailey et al., 2001; Eva et al., 2002) . A mixed ANOVA with Specialization Area (eating disorders versus substance use) between-subjects and Coherent case (anorexia case versus alcoholic case) within-subjects found a significant interaction [F(1,19) = 6.71, p = .018, 2 p = 0.26], indicating that clinicians were responding differently depending on whether the case was inside or outside their area of expertise. There were no significant main effects, all ps > .4, 2 p s 0.04. To directly compare the memory of clinicians in and out of their specialization area, we compared recall across specializations for the case in the specialty area of clinicians with the case outside their specialty area through a paired t-test. Clinicians reported a greater number of total recall items for their in-area case than their out-of-area case, t(20) = 2.65, p = .015, d = 0.58, as can be seen in Table 5 .
We can separate the total recall data into facts and conjectured features to see if the overall pattern holds in both sub-types of recall items. The same general pattern shown in the overall data was obtained within each subtype of recall item. Descriptively, clinicians reported a somewhat greater number of conjectured features for their in-area case than for their out-of-area case (p = .11, 2 p = 0.12), as would be expected from knowledge encapsulation. Yet, clinicians also produced somewhat more facts for the in-area case than the out-of-area case (p = .28, 2 p = 0.05), unlike the pattern expected if knowledge encapsulation was greater in subspecialty areas. To summarize, greater experience within a specialization area led to greater amounts of total information recalled about a patient diagnosed within that specialty area rather than less as found in the medical domain. Conjectured features were recalled more for the in-area case, consistent with knowledge encapsulation. The apparently inconsistent results were because of the trend that even facts were recalled more for the in-area case. We discuss possible reasons for these results in the General Discussion.
GENERAL DISCUSSION
Our findings support the hypothesis that because of a process of knowledge encapsulation, experience in mental health does change how people remember patient information. Experienced clinicians reported a greater number of conjectures about written patient descriptions than trainee graduate students, inexperienced undergraduate students, or age-matched laypeople. Also, clinicians recalled fewer facts than trainees, and they were less accurate than trainees in recognizing what facts were true of a patient. These findings are similar to those in the medical expertise domain (e.g. Schmidt & Boshuizen, 1993; Schmidt & Rikers, 2007; . The finding that experienced clinicians showed lower performance than age-matched laypeople on recall and recognition of facts indicates that this effect was not a byproduct of age alone. Finally, the effects of experience are seen within specialization areas in complex ways that need further exploration.
Current etiology and nosology of mental disorders are ambiguous, so what might clinicians be using to restructure and encapsulate their knowledge? Clinicians may use their own personal causal theories of the interrelation of disorder symptoms to structure and abstract mental health information (Ahn, Levin, & Marsh, 2005; de Kwaadsteniet, Hagmayer, Krol, & Witteman, 2010; De Los Reyes & Marsh, 2011; Kim & Ahn, 2002) . Furthermore, clinicians seem to have developed their own classification systems independent of the DSM that they use to group disorders (e.g. Flanagan & Blashfield, 2007) . These idiosyncratic systems may allow clinicians to encapsulate knowledge and cluster symptoms into higher-order concepts.
Challenges to existing literatures
Our results provide challenges for several extant findings in the expertise literature. First, we demonstrated an influence of experience in the mental health domain, a domain where it has been notoriously difficult to consistently find such effects. As mentioned in the Introduction, studies using measures such as therapy outcome have found no influences of experience (Garb, 1998) and studies assessing accuracy (e.g. diagnostic judgments) have found weak to no advantage for experience in mental health (Garb, 1989; Spengler et al., 2009 ). On the contrary, our study focused on the effects of experience on memory and found differences over experience level. Future research is needed to systematically examine the discrepancy and discover what our results mean to clinical practice.
Second, our results run contrary to the findings of Brailey et al. (2001) that clinicians will report more information than intermediate students. A key difference in our studies is that Brailey et al. cued participants to recall DSM-related diagnostic information. DSM diagnostic criteria do not necessarily represent the only relevant information a clinician may need for assessing or treating a patient (see De Los Reyes & Marsh, 2011) . Therefore, investigating memory for diagnostic symptoms separately from other life information may not be reflective of how clinicians process information about patients during the therapeutic process. Because we did not cue participants as to what type of information to specifically recall in our free recall task and instead allowed participants to respond with any possible information, it is possible that participants could generate conjectures that spanned across diagnostic and non-diagnostic information, in turn allowing for greater restructuring of information and even fewer facts being recalled.
Third, our comparison of clinicians inside and outside their specialization area does not replicate similar investigations in physicians. Physicians reported the least amount of information for a patient in their area of specialization compared with any other patient Rikers et al., 2003 ; but see the following for cases where no effects for subspecialty were found, Patel, Groen, & Arocha, 1990; Rikers, Schmidt, Boshuizen, Linssen, Wesseling, & Paas, 2002) . Our clinicians reported more information overall in their area of specialization than outside their specialization area, with trends of recalling more conjectures and more facts in their specialty area. One possible reason for the discrepancy is that encapsulated knowledge in the medical domain entirely subsumes facts (e.g. sepsis means having a given set of symptoms), whereas it may not in the mental health domain. For instance, in our anorexia case, the individual features 'weighs self often', 'has trouble stopping eating when she starts', and 'restricts eating' could be encapsulated into the more abstract feature 'fear of loss of control'. However, depending on the patient or theories of a clinician (e.g. Mumma, 1993) , there may be multiple ways in which a higher-order concept can be instantiated in mental health such that a conjecture (e.g. 'fear of loss of control') is not redundant to the symptoms that comprise the conjecture. Mental health experts may be particularly attuned to this lack of redundancy within their own specialization area and therefore report more conjectures and more individual facts in their area of specialized expertise, as we found. Needless to say, further exploration of these specialization comparisons are needed across a wider variety of specialization areas (e.g. childhood disorders, anxiety disorders) before firm claims can be made about differences in medical and mental expertise.
Implications for the practice of mental health care
Considering real clinical situations, there are additional factors that could potentially increase or decrease knowledge encapsulation. In the following, we discuss some of these factors and the implications of our results for clinical practice and research on clinical decision making. Our study utilized written patient descriptions to test the memory of participants for patient information; however, most information gained about patients comes through live person-to-person exchanges. What implications do our results have for the memory of clinicians in these real-life sessions? Our transcripts did not convey any of the facial expressions or postural cues that the patients may have displayed in talking about their mental health problems. Experienced clinicians may be able to gain additional cues to the problems of patients by this live experience that would not be immediately available to less experienced practitioners. If so, it is possible that the knowledge encapsulation we captured using written materials is an underestimation of what could happen in real-life cases when experienced clinicians utilize non-verbal cues. Alternatively, it is possible that laypeople may be more likely to make generalizations and conjectures based on minimal visual information (e.g. seeing a patient with possible anorexia that is below ideal weight may lead laypeople to jump to many stereotyping conjectures about the patient; see Corneille, Leyens, Yzerbyt, & Walther (1999) and Yzerbyt, Leyens, & Schadron (1997) for a similar idea in the application of biases).
In addition, unlike in the current study, clinicians in reallife practice can utilize memory aides by taking notes about patients. Whether such memory aides would improve memory depends on what is recorded. For example, clinicians may note specifics about patients as a way of preventing loss of information in the therapy session. Alternatively, clinicians may note more conjectures that point toward specific diagnostic categories to evaluate (e.g. recording 'anorexic eating patterns'). If this is true, then clinicians may not benefit much in remembering specifics about patients (e.g. the age she previously stated she began purging) from looking at their case notes. Interestingly, whether clinicians note facts may be contingent on whether they realize that their memory tends to encapsulate information in favor of storing veridical, detailed information.
Our results suggest that it is important to study what exactly clinicians are losing information wise about a patient when they encapsulate ideas. Because of the primarily sequential manner of learning information about a patient, a clinician could begin to encapsulate information before learning all possible information about a patient (for a similar process in causal induction, see Marsh & Ahn, 2006) . Would the encapsulation process make case reformulation, or the process of creating a new diagnostic hypothesis, more difficult? For example, if a patient presented with the symptoms 'trouble concentrating at work', 'difficulty sleeping at night', and 'loss of interest in previous hobbies', a clinician could group these symptoms into a plausible preliminary encapsulation of 'depression issues'. Although pursuing whether a diagnosis of depression was warranted, imagine the patient admits to being preoccupied with worry about minor details of her life. If a clinician only remembers the abstract concept of 'depression' about this patient, then the new symptom may be interpreted as stemming from depression. However, if the clinician remembered the specific details that made up the depression encapsulation, then the symptoms of concentration problems and insomnia could be reinterpreted as fitting an encapsulation of 'anxiety issues', with the loss of interest in hobbies stemming from the preoccupying worry of the patient. If the details presented earlier had been lost, then encapsulation could provide the mechanism by which such reformulation may not be feasible. [See Medin & Ross (1989) for a similar discussion of the rational for preserving specific exemplar information for the sake of future re-classifying of exemplars. Also, see Reiss, Levitan, & Szyszko (1982) and the accompanying diagnostic overshadowing literature for the influence of preliminary diagnosis formation.]
Future research should also focus on the benefits that can be derived from encapsulation in mental health. In our study, we cannot determine if the information conjectured by our clinician participants is actually valid because of the controversial etiologies as well as classifications of mental disorders. Would the same knowledge encapsulation benefits discussed in medicine for the creation of treatment plans that target root causes rather than merely surface symptoms (Schmidt & Rikers, 2007) translate to the ill-defined field of mental health? Future studies focusing on encapsulation, regardless of validity per se, could help inform the practices by which we train future mental health clinicians.
CONCLUSION
The great expense to society involved in the health care of people with mental illnesses demands study of mental health practitioners. Our study has focused on the abstraction of information and its effects on the memory of mental health professionals for patients. We have demonstrated parallels in how memory functions in the mental health and medical health fields. Understanding in more depth how these experience differences develop in mental health and how they differ from other domains can provide a better understanding of how experience changes professionals within the mental health domain.
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